Introduction {#sec1-1}
============

Suicide is a complex phenomenon associated with multiple bio-psycho-social correlates.\[[@ref1]\] Suicides are among the most common causes of death in the younger population.\[[@ref2]\] It has emerged as a critical public health problem which primary care physicians can help addressing, as distressed patients visit them weeks and months before the attempt.\[[@ref3]\] In developing nations like India, majority of individuals contact primary care providers for health issues. Moreover, studies show individuals contact primary care providers before their suicide attempts than with mental health specialists.\[[@ref4]\] The rates of suicide attempts far outnumber the rates of completed suicides.\[[@ref5]\] Suicide attempts pose a significant health-care burden and contribute to significant economic costs.\[[@ref6][@ref7]\] Suicide attempts occur in all strata of the society and are often brought to primary care services for initial management. Detecting and treating risk factors for suicide like depression in primary care may be effective in preventing suicide. A better understanding of suicidal behaviors may shed light on effective strategies for suicide prevention.

It has been postulated that seasonal climatic variation can influence rates of suicide.\[[@ref8][@ref9][@ref10][@ref11][@ref12]\] Several investigators have found peak rates of suicides in the spring season,\[[@ref11][@ref13][@ref14][@ref15]\] though data from elsewhere suggests a lack of association between seasonality and suicide attempts.\[[@ref16]\] Several models have been suggested to explain this temporal relationship, the main ones among them being the bioclimatic model and the sociodemographic model.\[[@ref17]\] The bioclimatic model proposes that the seasonality of suicides could be attributed to increased neuronal activity in early spring season,\[[@ref18]\] while the sociodemographic model based on Durkheimian principles which proposes that higher levels of social and occupational activity governed by seasonal changes especially in rural areas explain the peak of suicides in spring and specific days of the week.\[[@ref13]\] Furthermore, seasonal recurrence of psychiatric disorders and biological vulnerability of these individuals with seasonal variations had been noted.\[[@ref19]\]

In addition to the season, the frequency of suicide attempts across the days of the week has also been evaluated. Many studies suggest that the frequency of suicide peaks on Mondays.\[[@ref20][@ref21][@ref22][@ref23]\] there is a suggestion that Wednesdays may also be related to greater suicide rates.\[[@ref24]\] In terms of time of the day, suicide attempts have been more frequent in the afternoons or evenings.\[[@ref25][@ref26][@ref27]\]

The bioclimatic conditions, as well as sociodemographic vicissitudes, are quite different in India than the Western world, with predominantly agrarian society and less pronounced winters in Southern India. Thus, this study attempted to find the association of month of the year, day of the week and time of the day with a frequency of suicide attempt among suicide attempters receiving treatment in a general hospital.

Materials and Methods {#sec1-2}
=====================

Setting of the study {#sec2-1}
--------------------

The present study was conducted in the Department of Psychiatry of a tertiary care multi-specialty teaching hospital in South India. Patients with suicide attempts who are brought to the hospital are seen in the emergency services and are initially managed by the medical or surgical specialties. After medical stabilization, the patients are referred to the crisis intervention clinic (CIC) (run by the Department of Psychiatry) for further evaluation and intervention. The clinic is manned by a resident, a consultant and a social worker from the Department of Psychiatry. The cases are evaluated in detail by the resident using a structured questionnaire obtaining information from the patient, family members, and medical records. The data collected includes demographic information, date and time of the attempt, reason and method of attempt, and several other suicide-related attributes. Adequate privacy is provided to the patient during the evaluation process, and confidentiality is maintained. Social worker inputs are sought for addressing psychosocial issues. The further management plan includes inpatient or outpatient treatment using one or more of pharmacotherapy, psychotherapy, and rehabilitation.

Procedure of the study {#sec2-2}
----------------------

Data extraction for this case-record based audit utilized the consecutive records of all patients registered at the CIC over a period of 4 years was done by one of the researchers (SS). The data extraction was done using a structured proforma to gather details about demographic characteristics of the patient, including age, gender, marital status, educational and employment status, family type, and residential background (rural vs. urban). The date and time of the suicide attempts were extracted from the records. Those self-harm attempts which could be clearly identified as suicidal behaviors as per definition of Silverman *et al*.\[[@ref28][@ref29]\] were selected for further analysis.

Statistical analysis {#sec2-3}
--------------------

For the purposes of analysis, the numbers of suicide attempts were enumerated across hours of the day, days of the week, and months of the year. The time of the suicide attempt as per se lf-reports was divided into 3 h epochs, into 0:00--2:59 am, 3:00--5:59 am, 6:00--8:59 am, 9:00--11:59 am, 12:00--2:59 pm, 3:00--5:59 pm, 6:00--8:59 pm, and 9:00--11:59 pm for convenience of comparison. One sample Chi-square (χ^2^) test was used to analyze trend variation over time of the day, days of the week and months of the year. Missing value imputation was not done, and differences were considered statistically significant for *P* \< 0.05.

Results {#sec1-3}
=======

The analysis was done from CIC data from October 2009 to September 2013, i.e., over a 4 years period. A total of 442 patients with self-harm attempts were registered in the clinic. Of them, information about the time of attempt was not available in 19; and the definition of suicide attempt was not met in another 16. Hence, the analysis was carried out among 407 patients (92.1% of the sample). The characteristics of these 407 patients are shown in [Table 1](#T1){ref-type="table"}. A slight majority of the patients were males, were married, and were employed. A large majority of the patients belonged to nuclear family and rural background. Interpersonal issues were the most common stated reason of attempt, and pesticide poisoning was the most common method of attempt.

###### 

Characteristics of the patients (*n*=407)
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The distribution of the 407 patients across the time periods of the day is depicted in [Figure 1](#F1){ref-type="fig"}. A statistically significant variation with time of attempt was observed (χ^2^ = 134.504, *P* \< 0.001), and the attempts were most common in the evening time between 6:00 pm and 8:59 pm. The distribution of suicide attempts across the various days of the week is shown in [Figure 2](#F2){ref-type="fig"}. Numerically, the highest proportion of suicide attempt in this population occurred on Sundays, but the differences were not statistically significant (χ^2^ = 7.897, *P* = 0.289). Similarly, the distribution of suicide attempts across the various months of the year is shown in [Figure 3](#F3){ref-type="fig"}. The greatest proportion of suicide attempts occurred in the months of June and least proportion in December though the differences were not statistically significant (χ^2^ = 15.418, *P* = 0.164).
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Discussion {#sec1-4}
==========

Seasonal variations in suicide have long been documented, with the various hypothesis proposed. Moreover, these studies help in providing information on various preventable and modifiable factors of suicide. Strategies based on the season variables need to be used in designing and training of suicide prevention programs for relevant professional groups which include primary health-care providers other than mental health professionals. This study aimed at identifying the association between frequency of suicide attempts treated at a general hospital and the time of day, day of the week, and month of the year.

The present study suggests that the maximum number of suicide attempts occur in the evening time. In a previous study, evening occurrence of suicide attempts has been reported.\[[@ref25]\] The person concerned is likely to be in the company of family members in the evenings, and quarrels due to interpersonal conflicts may possibly trigger the suicide attempt. This diurnal variation can be attributed to sociorelational factors or due to diurnal worsening of mood disorders which can be addressed when individuals visit primary care provider.\[[@ref30]\] The present findings suggest that interpersonal conflicts were the most common reported reasons of a suicide attempt. The other study from India looking at timings of suicide attempts gave a considerably wide time interval of 12 noon to midnight as the most common time for suicide attempts.\[[@ref26]\] Knowledge of such timings when suicides are more likely to happen can help health-care providers in planning the emergency services, as late evening predominance suicide attempts would call for the emergency team to be more alert during this period. Late evenings are the time when the emergency staffing might be sub-optimal.

Regarding the distribution of suicide attempts across the days of week, Sunday was the peak day though statistical differences were not found in this study. Weekend suicides have been observed in many previous studies, their association with employment status, and alcohol use had been investigated. Another study from Israel had similar findings of Sunday as the day of peak rates of suicide attempts,\[[@ref31]\] though many other studies from the West have found Monday to be associated with peak rates of suicide.\[[@ref20][@ref21][@ref22][@ref23]\] Indian society being agrarian in nature does not subscribe to office-based week schedule beginning on Mondays. Hence, additional stresses accumulated on the beginning of workday after a weekend is less of a concern in this population. A robust relationship of the day of the week with the suicide attempts was not found in this study probably because majority of the present population belonged to a rural background.

This study did not find a robust association between seasonality and suicide attempts, thereby endorsing similar report from previous studies,\[[@ref16]\] while discordant with studies from many parts of the world.\[[@ref11][@ref14][@ref32]\] This study suggested nonsignificant peak of suicide rates in June while the only other study from India, which commented on seasonality of suicide rates found an increased rates of suicides in rainy season (typically June to August in India).\[[@ref33]\] This study was conducted in South India where seasonal differences in temperature and sun exposure are quite less across the year, and hence possibly significant differences were not observed.

The findings of the study should be interpreted in terms of its strengths and limitations. The strengths of the study include looking at suicide data over four successive years; assessing the temporal association of suicide attempts in terms of the time of the day, day of the week, and month of the year; and using standard statistical techniques to find the significance of temporal association. The limitations of the study include focusing on suicide attempters and not completers, data based upon chart review, difficulties in ascertaining the time of attempt accurately, a single center experience, and reliance on hospital based data rather than community-based data. However, given the limitations of the present record systems in India, a community-based approach is unlikely to be feasible in near future and hence hospital-based data may be more reliable source.

Thus, the study suggests that there are diurnal variations in suicide attempts, with evening attempts being more common. A clear demonstration of the seasonality of suicide attempts in this Indian population was not found. Further community-based studies using strengthened data reporting systems may help to better understand the seasonal association of suicide attempts in this population. Moreover, future studies may also attempt to understand temporal association of suicide attempts in specific at-risk population groups such as farmers. Suicide prevention is often considered a daunting task by public health planners, and understanding the various facets of suicide attempts may yield better answers about reducing the number of suicide attempts in the future. Seasonal variation in suicide rate addresses the need for increased support by service agencies and public campaigns for heightening awareness of suicidal behaviors in high-risk people.
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